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CONTROLLED OSCILLATOR 

ABSTRACT 

A voltage controlled variable tuning circuit for frequency band switchover is 
provided which is easily embodied even when a frequency band becomes higher in a 
voltage controlled oscillator. The voltage controlled variable tuning circuit for 
switchover of an oscillation frequency band in a voltage controlled oscillator 
comprises a first capacitor connected between an oscillation circuit and a control 
voltage terminal for receiving a control voltage to vary an oscillation frequency, a 
variable capacity device connected between the control voltage terminal and a 
reference potential terminal, an inductor connected in parallel with the variable 
capacity device, and a frequency band switchover circuit, which comprises a second 
capacitor, for selectively connecting the second capacitor in parallel with the first 
capacitor depending on a frequency band. 
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*l& S2«IIQ1 ?^§3E5|S01I SiCHAI, BS ^gg ?lt!" X1ICH32J3 S^Sfe SI 01 3 2" BXKI- 

WSHS AhOICHI SWHfe H13HMAIE12L HICHSSf Efflffl- 715 S« AhOItHl 7meSte*HK 
7raS»^»2l- ol S^EI~ ej^EI&K XI29HnAIEI* ^UIokQ CHICHI C0EI- H2nilAIE1B SI1 

?H IBAIEifih Aiq^o^ » 1 SSAI2IS ^EK^CH^ ^UI^Q. 



OHMS 

£2 



ss»noiBrs:?L vco, saaoi ^ gs, ^em> cm as. 

JC£W 

£ IS i^2J VC0 fflSE, 

£ 2= E g-g2J flAIHH [&e VC0 s| SE, 

E 3£ E 22| «£j ^E^CH^ H£Eh m& AIM 91 Old S3M S°! £3, 
E 4= E 22j ^aj ^EF^CH^ Hi El- ^£ AIMEilOI£ £°i £3, 

E 5a,5b~ E 22J £Aj ^Ef^CH^2J ?m g*|g «3*t0| S2I ES , 
E 6a,6b^ E 22J >>aj ^Ef4=CH^2J ?m BW> sjgSHS M2! E3 . 

<Sf ^<*£r ^ J7 f?a^ sans* 

5 asraoittSIMI St* ^ol ^EM> CH^ SSS Sit* SST^ICH ^ ^SalSOil St!" 

20ID. 

gAvgiog 3gfBICHir£PI, ^ VC0(Voltage Controlled Oscillator)^ 2|^S^Ei HISH= Bl CHS SOU 
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E IS aSWICH ^SgZEIIMl ^bll^ VCOBj flMEMAi, ^^SlT^^ei H^Ei 

QOI£E(varactor diode)B AFSmDI a^HOi 7K^§£tlM(10)M S3 si S( 12)011 g^orOI VC0 
2] fflg =?gm MS 201 LK £ 1 CHI £°! VCODilAI SgTHICH ?H*§££IM(10)= HI 0)23 LW(14)SI- V 

aas(i2) Atom s^eih, ira£iM(i2y= ^gsas(io>ai- s^b»06) afoioi a^sa. nan 
aaaoi Jressasaoj^ aioigsf ewo4)ei* »ssis<i2) afoichi g^Ei^ ?hhbaiei(20)sk hoi 

32T BXK14)2H>I5 S*| AWI M g^EI^ HH^Ei LHDI£E(18)EL UWEI aO|£E(18)2F 21 g^EI 
£ oiq El (inductor) (22)3 HOI 3 ST EW(14)(HI^ DC(Direct Current)°J HaSST VtOI 

£I=B, HOISST Vtg E 12J VC07I- PLL (Phase Locked Loop) Oil ArgEI^ 3° 011^ ■ = §E1(Ioop 
f ilter)M^Ei S^&CK Ett E 12J VClPr OlSia EM^IOll Ar€E|^ 2^Er3, °i^Ei(22)~ §3^ 
£S S£o r £ CKS ^Til oH3 SVmsm aS»AI3PI Si (chip) °jqE1M ArgoW Sffl 
£M □roiHS^EEj El^Kmicrostrip | jne)fi k^t[0\ 

6f7itf Hrsu- irs vco^ aeraoi 7^e^tis(io)2j ut™E\ doi£E(ib) a ?hihaie-i(20)sj whais 

^(capacitance)^ °)qE1(22)2J °i^9^( inductance) CHI 2|SI aS"HO| ? r SS££l3(10)2J S3 ^Eh4 
1\ Olllli °l7r agfWI [Cra- ?HMA|§^g ^SIT 4^ 2J= UWE1 DQI£E(18)2| ?HIBAI@^r 

aoissr vton s^h ^seis S3 ^em^i- essa. oiMtKi- aoiasr vtM sjti ^3 sm&t ?m 
ei= vcobj g3[oi qi-msq. 

tre ?a bbpim sichai= ^assi «a:>is ^a&ej ^¥ vs7iv iphsi wsjis sg* r = 

3^?r HQ. 

SjH SSOflAI ^£1 ArUEIjQ 2i= SB« U731 ^aatr, ^ DBCT(Digital European Cordless 
Telephone) A|^g£ 1 880-1 900MHz2J ^ffl-^CH^S AfgofeDil RF(Radio Freqjency) ±S|*IM OlgSrOI 
6, BElU r = TDD(Time Division Duplex)^! XH^SrH HQ. 0|£|- ^ DECT A|^gj# :?« 

tPI ?litfAi= ^aetHI^ 1880~1900MHz2| ^Er^LH^CHI A| gSWfe VC01 ArgUrOIOt Uffi, 01 Ef 
43Etf)fl= 1770~1790MHz2J ^EM>CH^CHI A1 VC01 Al-SSrOIOI: fehQ-. 0|^ VCO^r H|« HI 01 3 21" 

CHI BISH ^2 ^Er^M ^f^AI^ ^ °[AI°N ^Itl" HrSh ^0! ^Ef^CH^OI ^^\~ ^ h a ^ 

Er^£J ^r^S?IM ^CHU>|| EIE^ ^hUHJ VC0£^^ CH§W 4 S^l im^OIQh OlEr &01 ^ 

VC01 MEt\0\ DECT Al^gg ^5^1 EI3 PLL# =?£ZW\ Z\n ^a&2f 4^aB# ^ E Q§ 

HEm PLL I CM gfiS 5^1 im^CHI mil AI^SOI ^SoHAITII sq, 

OIE^ g# 5H§6PI WB, 2.1-EflU ^?lxl£h g^lEICH ^a&SJ 1880-190CMH2£F 4^i!B°J 1770~t790MHz 
S| AiS LrE ^ ^E^CH^M ^?ISW ^ H^ VC01 ArStiUrS AI^Sl IF All 4 SiQ. 01 

Oil MAI 1997^ 61 6gArS 'a^HCH^rSSitlS'g SS^S ^h^ ^#SS7HS 

2 9-1 488882 #7| ^£Jg 9- 1488882^ OR i^gjH 5, 808, 531s MAI 1998^ 9g 15g 

XrM ^EISiHDl, E 12r a£THO| ^r^^^fl^Oil Ai 2!qE1(22)t Z?H^I ^11 S^EIS 

□miHS^MU Er°)^M ^?^m, ^E^CH^CHl ECfBh ^EF^CH^ 2£hfl£(HI ^loH Z?m OhOIHS^M 
g Er2i S HHB S^EIES BhTIU 2?W?[ g^ElE^ ^£g^| ^EF^CH^l aSufe 

7HAISH2 HEK DrOIBM^Eej ^o,oj ^ 0 |g ^^^cq^ qs^I ^hOl Siqg^l atFAIH 
BSAfcl ^a ^Er^CH^e aSAISD. 01^711 t^SSMI ^rUHj VCB 2^W ^Er^CH^OU S 

4^ 2i>il SQ. 



3E1U £N?|*t ^^g9-1488885:(HI CEfsg H|S SrU^I VCOg Z)\T\ ^E^CH^CHl SmV ^ 21 Til El 
LK 27HBJ g^EI^ 0mi3M^MH Ef°jm ArgoFOlO^ ^(Hl CQBI- ^Er^CH^OI SOI-XI^ S^(HI~ 
^^^1 &Q. OIM ^AilUl 4"EIM3 LrS2f gtlh ^Er^CH^OI ^0H4f DWIHS^MS 

Er°)2j ^0I~ ^Or^Otm^a, OI£f ^01 £££ DK3I3M^EH Er°'^ ^^h^l OI^OHJ 
E} 27HHJ DhOIHM^M^j ErSJl AIM OrSEi OIS Af-OIEHI ^Er^CH^ a^tlSM SiePI ?l 

oHAi^ I^££ 50QEr°iM ArgtFCWOt 5^QIL DrOIHM^Mlj Er°!M AhOICHl 50oEF°j# 31 
t[J\ £*mn ^^El^ 50QEr°IE RF flMLHCHIAI^ SOPI ttHSOfl Sofe ££!^E^M 

oh~ SiejS^gfS □miBM^Mg Er°ie ^o|-7| 0|^>|| SQ. ESI ^31 9-1 488882:(« A| H 

A|^r5 HS Um g-01 Z?H3 OrOIBM^Eg ErS!M aitrSg llB Er°!°J ^01 50oEr°J]2F Di g^CHl 
^ OlOIBM^Eg EfOQf 50oEr°! AfO|BJ ^g^( mismatch) (HI BJ^H ga S^l S^ofe Q«M S^l 



CEfErAI B ^S2J a^s ^E^LH^OI ^OrAIQiErE g0|o r 7fl ^ ^Er^CH^ SSf Slt> 

a an oi ^F^e^tiMM Hstm sia. 



gmtt mgo\?\ b vco^j ©a ^e^ch^ a&s ^iti- a^not ym^^m^m si 
cHAi, ^a ^em>2] ^it!- Hoiasri s^^fe Hoiasr ewek noiasr bxi-ef ^-atiM afoi 

Oil g^EI^ W9W M AIE1EK HOiaS EWEr 7I5 3?l AMD I Oil g^EI^ 7r^g^WEK 7ragif^Ar 
9} SI g^EI^ °!^1E1EK «l2?HIHAIE1g =?Wtm ^EM> CH^Oil EO-EI- H25HIHAIE11 HlfflHAIEia 

a^3£M si ssai?i^ ^Er^cH^ a&sisg =?u\ztm ms^M tJ-Q. 

Oluh g ^3 Hl-^ti- ^AUfllg g^t!" E3M s v £tH31 ^1^1 ggtMIK §M S §^ E30II 
Al B ^SHJ fiAll MgfioWI Hi ^> SAI 71s SU UflJ" 6^1^ a^Q. 

E 2^ S ^"2^ SAIDtlOII [LrM 3^*1101 7rS§5SIMS 7rA|^ VCOBJ flSEg M°] ?J^M, agtf 
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E 1°J B 339 01 7raS5fflS(10)M SSOIAI ?HSHAIEi(26)2F QOI£E(28)S ^gEIOI ?EF4 CHICHI CO 
EF ?H MAI El (26)1 3H1AIE1 (20)21- a E -^£S gl 2§AI?|£ ?DJ4=CH^ a»S&(30)« ^FuFOj B 
Stf-ilCH 7F£g££l^(24)t 3L0IQ. 

A^iy ^K^CH^ 3SSS(30)£ AIM ?HflHAIEi (26) 2 QQI2E(28)1 ?HBHAIE1(20) 

9} glS S^ffl, PHMAlEi (26) S! EF0I£E(28)2| S^gOfl 5K^CH^ BS HQIBSf Vswg S^SF 

= ^ef^ch^ as aaaer BW32)p e^sfch ^tta. opiai aoi£E(28)= ^ef^ch^ as xii 

0135/ VswCHI 2JtH ±£I§EI£ ^AF^AI AFg*j- 3S£S, ^EF^HH^I 3S HICH3S" Vsw2J a^Ofl 

CD-El- E^ Oil ?|*H CF0|2E(28)2J OHkE£ ?HIHA|E1(26) 5! ?EF4*IH 3S 301 

aS" EOT (32)011 S^FII ?H^E~ ?HEHA|E1 (20) SI °]^E1(22)2J E^SOfl S^tCr. ^E^Die? 3S 

/iotas vs«e aat> g-g dect ai^bim *\s$t= 7isoii £,^ai a^mh^ °^nu 

»S ^?IS"AI?PI AFgE!^ asg AFg^F3 BQ. ffllg MOi *EF4CH^ SB- H0ia» VswS £ 

da s^oii^ ami eih ^a°j s^oii^ 'ohor bdhs bq. 

OIOilCCFEF ?E^CH^ a» HOiaSr VswOI UhOi" EMS 3^0il = P-0I2E(28);7F 'S'EIHS 
»IIAIEK26J7} ?H EHAJEi(20)2h 81 E^EIH, 3011 CCFEF UPIEI CF0I£E(18) SB ?HM AJEi (20,26 )2J ?H 
EBA|S^2> °]£}Ei(22)2J 2!^l@^0fl ^loH 4EF47F o|2F WEI ^EF^CH^I 3S 7] 01 a ST 

VswOI 'S?' a IS S^Oil^ CF0I2E(28):?F '£=-£|H£ 9HnHAIE1(26)^ 7HS #EHS EIH, DM CCF 
Eh EH D0lfiE(18) SI ?HIIAIH(20)2| THIIAIS^SU °iqE1(22)2| £j^g^Oil 2]*H S3 ^EF^F 
B3BQ- 

ZlEiH^ ^EK^CH^ a& SICHaS" VswOII BJ^H QFOI£E(28)g Ao |§eh Q| go^,^ ^g^fflS (24)21 
331 5HIHA|@^l gS^I^S Sl!AIIi££W A1S CFE CH^Sj ^EF^l SFLF2J VC01 AFg 

oFCfl 4 2iM BQ. 

CD-EFAi VC02J a^XilCH 7Fgg2:l|SW 210IAI JHIHAIB^ S5rAI?1 ^EF^CH^l BBtrfiS* °jqE1 

21 boh tm stofe eihs ^ef^ch^oi jEoraaas eoisw bd. 

gjisjog g g- g01 , [t>€ E 2 oj j| gf DECT Al^^jfHlAl ^/^aOfl 5§3^ QjlM MOi, 
AlgM 01 a (simulation)^ fe'fll 5|SM 3^KM s*§£J 32H S,^I9 DSjU- AIMfllOld 

= ^S! 5^?lE(HP)Ah2| H^Eh fflg « 7|| AIMaiOIEi°] MDS(Microwave Design System)^ OI^FSH, E 
AlblKToshiba)AF°J ISV229 HfflH D0|fiE» SILWI (Hitachi )AF2| HVC132 PIN Q0I2EP MBt\Q\ S|g 
1- aSfS^DI, ^§Qi]^ S9 5«?1EAF2J 8564E ^^71 (spectrum analyzer)^ A^hSQ. 

^a ^a ?EKCH^2J ~E\^Jl 945MtOI2 ^E^CH^^j ?|£ ^EI-^^F 889WfeE|-J3 ^ UH, 6f 
71^ E 22J 5l£0iJ EH^fCfl MDSM OlgthOt AIMaiOiat!" ^Eh^CH^HJ HZEEF M01S E 3 

HF 4a 4EMHH32J I2£Eh S0I3 E 45F E 3,41 S3, ^a ^E^CH^OilAj 

RF 0^BQ1IA|2J ^EK^h HiEF ^^2J a^ ^SJ^ 4 SICK CM7IAI ?IS ?Ef4=SU- 

2^ H^EF a^ aiH Ul^uhTil 3— E 22] fj^S AfgshOj PLLtl^M ^tt^m Iffl, 

Hi^^f ^WTil El£ oFEM (harmonic) OlgBhOl PLLWI 3^ 90O4fe CHICHI ^(lock)M 

^3 2*1- HiEfo] 1800Mt CH^CHIE ^01 ^EIH^ 900Mt CH^^ ^/4=a ^El-^CH^^ OhU EF 1800Mfe 
[H^2j ^/^aj ^EF^CH^M E^ 4 a?l SS5I-7I ?I^0IQ. ^, E 22F ITS VCOM AFgSFOI 

PLL1 ?«oh7|| £13 oFU^I VCOM 0|g5FO| 900Mfe CH^BJ ^EF^CH^^^ OFUEF 180CMfe CH^H| 

^/^a ^EF^CH^M 4 SiTil EIH^, u|LF°j VCO^Aj 4PFAI ^EF^CH^Oil CH^B 4 

2JCF. 

Et]- aoiaa vt# 0.8-2. bvs ?m^iM of^ei ^ef^ch^ as ?aioiasr vswt ^aej s^oii^ 
^- aiasAi ovi ei^^rii ^aei s^chi^ •tror aiasAi 2.5vi ei^^toi e m ^/^a ^ef^lh 

7F« g?IM ^§tl §2Fe S0I3 E 5a, 5b S E 6a,6t£F SD. E 5a,5b^ E 22J ^a ^EF^CH 
e^2J Jm ^geFOl E 5a^ ?|a ^EF^&il CHuFOt £2! 521 SS* ^EF4^ 

943.7MfeO|H, E 5b^ 2*F i^EFOii CHoFOI ^EF4^ 1888Mfe(=1 . 8880GHz) 0 1 Q. E 6a, 6b 

= E 22] ^a 4EF^CH^2J PF^ ^^IP ^g^FCH S2! E32S, E 6a^ J\B ^EF^Dil CHoFCfl 

^EF4^ 885.lWkOI2, E 6b^ 2*F H^EFOil CHtFOj S°J 521 ^ 4EF4- 
1772Wfe(=1.?720Gfe)0|Q. £ 5a , 5b gj ^ 6a,6bQUAi Hl-Eh B0| DECT AI^BOBAI fi^?E|^ 

^a ^EF^CH^S E^ B^F»I £!Q. 

tIS 4^st> S bS2J gSMAI^ 7Xfl5j2! SAIOJOII ^SuFS^U, OjE^FXI ^^01 s g-goj g 
m\M ^OiLFAl &^ fe'AIW 4 2JCF. ^o| S g"S2| ^AI0«0ilAi~ DECT A|^^(HI ^M§F^ Dtlg fiS 
£LF, DECT AI^S OI£IQilE oFLFBj VCOM OIE1 ^EF^CH^CHl ^goF^ gguPil 5|SS!0- E 

6J ^EF^CH^E 2^FA|°j S°2J Oflg M^LF, gg^ ^EF4CH^2J ?m^7\ □ SOff|= S°EF3 9H 
I|jAIEi(20)2F «1 S^F^ ?HSHAIE1 3 Q0IEE2J ®m □ MEIJ2 3 Oil CCFEF a^^F9 ^ICF. 



23% jbj? 

^stt hfsf soi b s§= vcoBi aaaoi ^ras^aaoi sichai ?hihais^i ssi-ai?i ^ef^ch^s 

3^21^1 2J^E12J SOIM uFAi ^OFE EIES ^EF^CH^OI ^OFAIDEFE S0|§WI 

4 SJ£ 5!§0| SiLF. Et> ^FSM OIS^FOI PLUHI §§W3? 7IS ^EF^CH^WI ^3 2*F 

^5EF CH^WIE ^01 gEIES tFLF2J VCO^Ai ^ ^EF^CH^ 47F QJ ^OiLFTil BD. 

i. asrsioi^a^isj &a ^ef^ch^ as-s asfaoi ^^sikhi schai, 
^a 4ef4°j ?i^ m ?itf Hioiaag ej^e^ Hiojaa- bafsf a-asis afoichi s^ei- ah i ?h eh /j eh 
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inmiMEm =?umn chichi n*a hkhiiaieib hii?hih aieisf ae^s si 2 

AIM 3>g S^Slf 0HE1 X1|UHIHA|E1Sf @1 S^Ei= *U2?PHA|E1 g ±?IS 

H2?HfIA|E1 5! ±7J°J S^SOil 2^EI0i £91 *IIkMHSJW [CKF ^1 ^Ah2J £S| 

S^t* 3. 7JI2&HHI 2JCHA], £91 ^Ah~, £91 ^EMHH^ HlOiSSUI HiaUBI S^CHI^ 

'S'EIOi 291 125H1AIE11 £91 ai?HHA|Ejai- SI S§A|?I2, £71 ?u^CH^ JJICHSSTOI 
HI221fl!g! S^Qi!^ "2= "HOI £91 M29UU\Em 6fffl2 El 71 *JS oh= S2WIDI 7« 
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